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Abstract 
Here we present the implementation of new technologies, into the quality assurance scheme of a Greek dairy 
company, in order to place in higher standards the safety and quality of products. A fully equipped Molecular 
Biology Laboratory (MBL) has been established, providing molecular analyses for various microbiological issues and 
secondary GMO analysis and Integrated Pest Management support (IPM). More specific, molecular analyses methods 
were applied for the identification of microorganisms (bacteria and fungi) in the genus/species level, using a variety 
of DNA technologies, such as Polymerase Chain Reaction (PCR), Real Time PCR (RT-PCR) and DNA sequencing. 
Additional techniques include typing of microorganisms in strain level and the confirmation of GMO free products as 
well as the development, adaptation and application of molecular and microbiological techniques in order to cover 
certain industrial needs. Concerning the IPM control scheme, molecular techniques were applied mainly on the 
identification of arthropods in the order/genus level, an innovative application applied for the first time in Greek 
industry. The data obtained from identification analyses of microorganisms are incorporated in an in house “micro 
bank” which is different for each production plant. The findings correlated with the sampling points, could indicate 
putative sources of contamination, allowing for faster, more focused corrective actions. Same principle was applied 
for arthropod identification, building an “insect bank”. In the GMO field, the lab supports the “Non GMO policy” of 
the company from the raw materials to the final products. The speed and the accuracy of the results of the DNA 
technology applications, in combination with the standard-classical analyses conducted from the QC departments, 
contribute to a maximum level of safety and quality of final products.
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1. Introduction 
The production of safe dairy products is based mainly on the implementation of general preventive 
measures like Good Manufacturing Practices (GMP). Additionally, significant specific hazards are 
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addressed applying the Hazard Analysis Critical Control Point (HACCP) principals. Dairy products 
(pasteurized milk, Extended Shelf Life milk –ESL, yoghurt, cheese) are susceptible to microbial infection 
to any processing point (after pasteurization, during packaging or because of the addition of contaminant 
additives) [1, 2]. The knowledge and understanding of microbial ecosystem (micro-environment) of each 
production facility is a necessity in order to avoid spoiling of the products and constitute an important part 
of HACCP plan. The microbiological analyses, conducted by Quality Control (QC) department, at the 
critical points of the production lines, gives information about the diversity and taxonomic identity of the 
species that could contaminate the food at every stage of production. For most of the analyses, standard 
microbiological techniques (plating in specific growth media) are used. The advantages of these 
techniques are the low cost, the non requirement of highly trained personnel and the relatively good 
accuracy of the results. Some of the disadvantages are the low discriminatory power, time requirements 
and the low sensitivity of the methods applied. Methods based on the detection and/or analyses of the 
DNA of microorganisms have revolutionized the field of microbiological methodology [3].  
Applications of DNA technology in food industry are relatively new. Applications like microorganism 
detection, identification and typing are more reliable, faster and accurate than standard microbiological 
techniques. Drawbacks of these applications are the expensive instruments and consumables needed and 
the highly trained stuff [3]. The incorporation of molecular techniques, in the QC control scheme of a 
dairy company, is an innovation for the Greek industry.  
At 2004, DELTA Foods S.A., a dairy industry owning six plants processing milk (pasteurized and 
ESL), juice and fermented milk products (yogurt and cheese), participating in a national research 
programme partially financed by General Secretariat for Research and Technology (GSRT), decided to 
invest in the construction of a Molecular Biology Laboratory (MBL). The laboratory is fully equipped 
with instruments like thermocyclers for Polymerase Chain Reactions (PCR) and Real Time PCR (RT-
PCR), DNA sequencer, electrophoresis devices and DNA visualization instrumentation. The MBL 
operates providing auxiliary support to the monitoring of the micro-environment for each of the 
manufacturing plants, according to HACCP standards each one has set. Microorganisms obtained from 
classical microbiological tests, concerning CCPs, final product control and consumers’ microbiological 
complaints; arrive at the lab, for further analyses. Results from the analyses are reported to the 
corresponding QC department, in order to apply the appropriate actions. Furthermore the identification of 
a microorganism in the genus/species level, allows the construction of an in house “micro-bank” which 
contains data about the ecology of microorganism, the occurrence, the seasonality (if any), source of 
contamination or/and colonisation (raw material, packaging, water, etc) [4]. Recording of such 
information allows QC members to have access in a plethora of data, which they consult for quality based 
decisions and microbiological and food safety aspects. Services provided, regarding microorganism 
identification, started at 2005 and continue in an increasing rate. Total number of analyses conducted for 
strain identification from 2008 until 2010 was 2850 for bacterial species and 1741 for fungal species 
(molds and yeasts). 
Other services provided are related to Integrated Pest Management (IPM) of each plant. The laboratory 
developed and applied a molecular technique for the identification of arthropods in the order/genus level. 
Monitoring by the IPM facility areas, like production lines and storehouses of packaging materials, are 
constantly monitoring for the presence of arthropods. Important findings are received and analyzed by 
MBL and the results are communicated to QC. Identification allowed the construction of an “insect bank” 
for each plant which, alike the “micro bank”, documents arthropod ecology, life cycle, occurrence and 
seasonality. In one year application of the “insect bank” project, 82 analyses have been made and 
interesting conclusions have been emerged. 
Today, many types of genetically modified organisms (GMOs), mainly animals and plants are already 
in practical use and the number of commercially available genetically modified crops is increasing 
rapidly. In some countries, including European, controversial issues exist regarding the acceptance of GM 
crops and concerns about their safety persist in public opinion. In many countries, the labelling of grains 
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and foodstuffs is mandatory if the genetically modified organism (GMO) content exceeds a certain level 
of approved GM varieties [5]. The European Union (EU) has set the threshold value at 0.9% of GMO 
material, in a non-GM background, as the basis for labelling. In order to monitor that foodstuff used and 
the final products have a GM presence bellow 0.9% analyses and molecular methods were conducted for 
accurate detection and quantification of GM crops [5]. More specific, the application of PCR and RT-
PCR kits allow the identification and if needed the quantification of specific genetic events occurring in 
GM soya, maize and other crops.  
Another aspect of MBL is to work with QC and R&D, in projects and certain scientific needs. 
Information related to species and strain level of microbial strains, used in dairy industry, is of great 
importance [6]. MBL has applied techniques for species/strain identification of starter cultures and final 
products on demand. Molecular identification and characterization tools provide more consistent, rapid, 
reliable and reproducible results, achieving discrimination, even between closely related groups of 
species, which are otherwise indistinguishable on the basis of phenotype or by biochemical techniques 
[7]. The use of different RAPD primers and analysis of the electrophoretic pattern is the actual choice of 
our MBL, while other more sensitive techniques are under development. MBL has a manifold role. 
Services provided and the results obtained are presented and discussed.  
2. Materials & Methods
2.1.  Microbial Cultures 
Microbes (bacteria and fungi) were cultured in the appropriate media according to ISO, IDF standards 
and Q.C working instructions. Incubation times also vary and depend on the analysis and microorganism 
growth. As a general guidance, incubation period was of 24-48 h for bacteria and for yeasts the 
temperatures ranged from 25 to 55 oC. For molds, incubation was conducted at 25oC for 5 days.   
2.2. Isolation of DNA, Microbial and arthropod identification  
Because of the diverse genetic material (bacteria, fungi, arthropods) and matrices used (milk, cheese, 
yogurt, other) a number of different kits were used. For bacterial DNA isolation Ulra PrepMan (Applied 
Biosystems –ABI), QiAmp DNA Mini Kit (Qiagen), Foodproof Short Prep I, II (Biotecon Diagnostics - 
BD) was used. For fungal, insect, plant and other biological material Food Proof (Macherey-Nagel), Plant 
Total DNA Purification Kit (Invitrogen) and Roche GMO were used. All the isolations were made 
according to manufacturer protocols. 
Bacterial identification was made by 16S ribosomal DNA (rDNA) sequencing using MicroSeq500 
PCR and sequencing Kit. Fungal identification was made using D2 LSU rDNA PCR and sequencing kit 
(ABI) according to manufacturer instructions. All PCR fragments were cleaned with Nucleospin (M&N, 
Germany). Sequencing reactions running in an ABI 310 sequencer (ABI) according to manufacturer 
instructions. All PCR reactions were made in a PTC200 (Biorad) or a Fast PCR 9800 (ABI).  
Arthropod identification was made by partial sequencing of mitochondrial COI, chromosomal 28S and 
18S rDNA genes. Primers used for PCR and sequencing reactions were obtained by bibliographical data. 
More specific, primers used for 18S, 28S rDNA genetic region and mitochondrial COI gene constructed 
from [8, 9] and references therein. All PCR fragments were cleaned with Nucleospin (M&N) and 
sequenced in both forward and reverse directions by cycle sequencing using BigDye Terminator v1.1 
Cycle Sequencing Kit (ABI).  
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2.3. Sequence analysis 
Sequences obtained were analyzed with Lasergene suite programs (DNASTAR) and then they were 
screened using BLASTn algorithm (www.ncbi.nlm.nih.-gov/BLAST/). First hits resulted were evaluated 
about their credibility and were recorded to appropriate result forms. 
2.4. Microbial Typing
Method of choice for bacterial typing and strain differentiation is RAPD PCR. A large number of 
primers are available in MBL and were used for bacteria strain typing belonging to order Lactobacillales 
PCR reactions were made using Type-It Microsatellite Kit (Qiagen), according to manufacturer 
instructions.  Electrophoresis was made using agarose gels 1.5% in TAE 1x buffer. The resulted bands 
were visualized and digitally photographed after Ethidium Bromide staining.  
2.5. GMO analyses
Analyses for the presence/absence of genetically modified soya and maize were made using FoodProof 
GMO Screening Kit (BD), GMOIdent Corn Comprehensive (Eurofins) according to manufacturer 
instructions. Quantification of GMO soya and maize was made using the GMO Soya Quantification Kit 
and GMO Maize Quantification Kit (BD). All the PCR reactions were performed in a Light Cycler 1.5. In 
table 4, the genetic events that could identify at the moment are listed.  
3. Results & Discussion 
3.1. Microbe Identification  
Identification of microorganisms was made, using sequencing information, obtained from 16S rDNA 
gene for bacteria and from 28S rDNA region for fungi. Table 1 shows the total number of identifications 
made in a three year period (2008-2010) for some of the plants, named (A-G), and the percentage of 
microorganisms (bacteria or fungi) identified in each case. A total of 4597 microbiological identifications 
were made and 63% of them were identified as bacteria. Differences in number of microorganisms 
identified for each plant was due to the kind of product, volume of production and monitoring scheme. 
Plant D had the largest number of analyses of all the plants (1568 identifications) while plant H had the 
fewest (144 identifications). Plant D produces fermented milk products and the monitoring of micro-
environment was targeted mainly on the identification of fungi and then to bacteria. Low number of 
identifications for plant H was due to, its late entrance, to the monitoring scheme. The rest of the plants 
(A, B and C) produce milk products (pasteurized and ESL milk) and the monitoring scheme was focused 
mainly on bacterial identification as bacteria constitute the main spoilage organisms in milk [1, 2].  
rDNA gene sequencing is a powerful tool that has been used to identify bacteria, from various sources, 
such clinical and environmental specimens. It succeeds better discriminatory results at the species and 
genus level with higher accuracy and speed than phenotypic, biochemical or other molecular methods 
when compared [7]. Bacterial (16S rDNA) sequencing analysis identified the 85% of isolates to the 
species level and the 15% to the genus level. Analyzing the fungal (D2 LSU rDNA) sequences obtained, 
the 60% of isolates assigned to the species level, 38% to the genus level, while 2% isolates remained 
unidentified, even to the genus level (data not shown). D2 LSU rDNA region is less informative, than the 
bacterial 16S rDNA region. Furthermore, the number of fungal isolates, characterized at the species level 
(according to D2 LSU) and deposited to NCBI, is far less than bacterial isolates identified, according to 
16S rDNA region sequence.  
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Table 1. Number of identification (B:Bacteria, F:Fungi) conducted during 2008-2010 period for selected company’s plants.  
2008 2009 2010 
Plants B (%) F(%) Total B(%) F(%) Total B(%) F(%) Total 
Reactions 1067
(61.2) 
676
(38.8) 
1743 866  
(59.6) 
559
(40.4) 
1383 959  
(65.4) 
506
 (34.5) 
1471
A  140 
(100) 
0 140   258 (100) 0 258   113 (100) 0 113 
B  226 
(100) 
0 226   472 (100) 0 472   154 (100) 0 154 
C  310 
(100) 
0 310   94 (100) 0 94   227 (100) 0 227 
D  245 
(34.8) 
459
(65.2) 
704 22 (5.2) 402 (94.8) 424   108 (24.5) 332 (75.5) 440 
H  0 0 N.C 0 0 N.C 109 (75.7) 35 (24.3) 144 
Other 146
(40.2) 
217
(59.8) 
363 20 (14.8) 115 (85.2) 135   248 (63.1) 145 (36.9) 393 
In brackets: percentage of total identifications. N.C: Not conducted.
Table 2 shows the contribution of microbial organisms identified during the three year period for some 
of the plants participating in the monitoring scheme.  Plant B had the largest bacterial number identified 
belonging to Gammaproteobacteria (and to the orders Enterobacteriales and Pseudomonadales). Both 
orders have a sum of 62%. In plant C, the most abundant bacteria identified, belonged to class Clostridia 
and to order Thermoanaerobacterales (52%), followed by bacteria belonging to orders Bacillales and 
Lactobacillales (class Bacilli). Plants D and H appeared to have a more complicated image, regarding the 
different orders of microorganisms identified in these facilities. More specific, in plant D the largest 
amount of identifications has been made for fungi belonging to the classes Ascomycota, Zygomycota and 
Basidiomycota. Bacteria identified were belonging to orders Bacillales and Enterobacteriales. In plant H, 
the largest amount of microorganisms identified were bacteria belonging to orders Lactobacillales (32%) 
and Enterobacteriales (25%), while the most abundant fungi identified belonged to Ascomycota and more 
specific to order Saccharomycetales (yeasts) – (32%). 
Table 2. Percentages (Perc) of the most abundant microbial taxa, identified from selected plants, during the 3 years study period. 
Plant  Kingdom Phylum Class Order Perc (%) 
A Bacteria Firmicutes Bacilli  Lactobacillales 64 
 Bacteria Firmicutes Bacilli  Bacillales 6 
 Bacteria Proteobacteria Gammaproteobacteria  Enterobacteriales 17 
 Bacteria Proteobacteria Gammaproteobacteria Xanthomonadales 3 
 Bacteria Proteobacteria Gammaproteobacteria Pseudomonadales 8 
  Other   2 
B Bacteria Firmicutes Bacilli  Lactobacillales 19 
 Bacteria Firmicutes Bacilli  Bacillales 10 
 Bacteria Proteobacteria Gammaproteobacteria  Enterobacteriales 37 
 Bacteria Proteobacteria Gammaproteobacteria Xanthomonadales 4 
 Bacteria Proteobacteria Gammaproteobacteria Pseudomonadales 25 
  Other   5 
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Plant  Kingdom Phylum Class Order Perc (%) 
C Bacteria Firmicutes Bacilli  Lactobacillales 4 
 Bacteria Firmicutes Clostridia Thermoanaerobacterales 52 
 Bacteria Firmicutes Bacilli  Bacillales 42 
  Other   2 
D Bacteria Firmicutes Bacilli  Lactobacillales 5 
 Bacteria Firmicutes Bacilli  Bacillales 5 
 Bacteria Proteobacteria Gammaproteobacteria Enterobacteriales 5 
 Fungi  Ascomycota Saccharomycetes Saccharomycetales 14 
 Fungi Ascomycota Eurotiomycetes Eurotiales  34 
 Fungi Ascomycota Sordariomycetes Hypocreales  5 
 Fungi Ascomycota Dothideomycetes Capnodiales  9 
 Fungi Zygomycota  Mucorales 10 
 Fungi Basidiomycota Microbotryomycetes Sporidiobolales 6 
  Other   7 
H Bacteria Firmicutes Bacilli  Lactobacillales 32 
 Bacteria Firmicutes Bacilli  Bacillales 11 
 Bacteria Proteobacteria Gammaproteobacteria Enterobacteriales 25 
 Fungi Ascomycota Saccharomycetes Saccharomycetales 32 
  Other   2 
Although, facilities A, B and C produce milk, each one has its unique micro-environment. Differences, 
in percentages of bacterial orders identified, vividly indicate different manufacturing practices, processes 
and adaptation of microorganisms in each facility. Plants D and H although manufacture fermented 
products, they appear differences in the microbial distribution and occurrence. Data obtained from 
identification of microorganisms, ecology, specific needs for nutrients, growth rates and conditions 
(temperature, humidity) and isolation frequency in the plant environment, allowed the creation of “micro-
bank”. The identity of microorganisms allowed us to obtain a better image of the micro-environment of 
the plants, to decide and apply appropriate corrective measures, regarding changes in the production area 
and machinery (data not shown).   
3.2. Arthropod Identification 
Table 3 is presenting the results of a 1 year molecular identification of arthropods found in IPM 
monitoring areas inside the plants. The need for use of molecular techniques, for insect identification, 
occurred when there were cases of insect findings in various growth stages (larvae or pupae), or of parts 
of them and identification was very difficult with high percentage of errors even from experts in the field 
(entomologists). Arthropod identifications were made combining sequence data from three genetic 
regions, mitochondrial cytochrome oxidase I (COI) gene and two nuclear ribosomal regions, 28S rDNA 
and 18S rDNA. Information of all three regions has been used extensively for insect phylogenetic and 
identification purposes [8,9]. The total number of sequenced specimens was 82, in a variety of growth 
stages (15 of them as larvae-pupae) and belonging in different taxonomical orders. 
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Table 3. Percentages (Perc) of the most abundant arthropods identified from selected plants during one year study period.
Plant  Phylum Class Order Perc (%) 
A Arthropoda Insecta Coleoptera 37 
 Arthropoda Insecta Diptera 18 
 Arthropoda Insecta Dermaptera 18 
 Arthropoda Insecta Lepidoptera 9 
 Arthropoda Malacostraca Isopoda 9 
 Arthropoda Diplopoda Julida 9 
B Arthropoda Insecta Coleoptera 16 
 Arthropoda Insecta Diptera 32 
 Arthropoda Insecta Dermaptera 11 
 Arthropoda Insecta Lepidoptera 26 
 Arthropoda Malacostraca Isopoda 5 
 Arthropoda Arachnida Araneae 5 
 Arthropoda Insecta Dictyoptera 5 
C   Arthropoda Insecta Lepidoptera 33.5 
 Arthropoda Insecta Coleoptera 66.5 
D Arthropoda Insecta Lepidoptera 20 
 Arthropoda Insecta Diptera 20 
 Arthropoda Insecta Thysanura 20 
 Arthropoda Insecta Hymenoptera 20 
 Arthropoda Diplopoda Julida 20 
Other plants Arthropoda Insecta Diptera 87 
 Arthropoda Insecta Dictyoptera 6.5 
 Arthropoda Insecta Diptera 6.5 
Arthropods, that have been identified from plants, participating in that program, belonged mainly to 
class Insecta. In facility A, insects belonging to order Coleoptera ranked first in identification frequency 
(37%), followed by insects from orders Diptera and Dermaptera (18% each). In plant B, the largest 
number of insects identified, belonged to order Diptera (32%), followed by Lepidoptera (26%) and 
Coleoptera (16%). From production facilities C and D, a small number of arthropods were identified (8 in 
total), with insects from order Coleoptera to be the most abundant (66.5%) in plant C. In facility D, the 
insect order representation was wider, with insects from four different orders identified and in one case, 
an arthropod belonging to order Julida. In other plants of the company, the highest percentage represented 
by insects belonged to order Diptera (87%). 
Geographical position and specific environmental conditions applied in each manufacturing plant are 
among the factors that contribute substantially to the differences, observed in insects’ order and genus 
level among the different plants. For instance, plant B is near a bank of a river and as a result, insects 
which are favorable of high percentages of humidity have been identified inside the plant (data not 
shown). An “insect-bank” was constructed, containing data regarding the ecology of the insects 
identified, the ethology, the isolation sites inside the plants, while new data continuously enrich the data 
bank. These data are taking into consideration from the personnel of Q.C when the IPM control scheme is 
re-evaluated and corrective measures are taken if needed.   
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Sequence analysis, for the identification of microorganisms and arthropods is not straightforward. It 
calls for the interpretation of phylogenetic tree, similarity coefficients and a good training in basic 
bioinformatics. Ecological knowledge is necessary, to validate the identification of a specimen. Molecular 
biologists always have to work with developing tools. Sequencing of gene regions (rDNA, mitochondrial 
genes) has become the reference method, for taxonomy and identification of organisms. However, the 
method does have some limitations. The first is the poor discrimination power it provides for some 
genera. The second limitation is the need for good sequence quality. The quality of the sequence is critical 
for the interpretation of results. The third limitation is the absence of agreement about the percentage 
similarity, required to assign a sequence to a particular species or genus. Several cut-off similarity levels 
have been proposed ranging from 97%, for the genus level, to 99%, for the species level [7]. Although 
risks and obstacles exist, identifications based on DNA sequences provide the necessary knowledge and 
allow fast and accurate decisions to be taken, in many crucial aspects, regarding product safety and 
quality assurance.   
3.3. Molecular Typing of bacterial strains 
MBL provided more advanced services and collaborated, to special projects and scientific needs, with 
QC and R&D departments. Molecular typing of bacterial strains is one of these tasks. Different species 
and strains are contained in yogurt or cheese starter cultures. Typing of them, as the ability to identify and 
connect microbial spoilage to specific environmental sources, is of great importance. In the last three 
years, three strain identification projects have been conducted and over a 200 typing reactions have been 
made (data not shown). Typing of bacteria is a tedious task, requiring culturing of microorganisms in 
different media, in combination with PCR reactions, with species specific primers and the appropriate 
RAPD primers. Two of these projects were focused on isolation and typing of bacteria, belonging to order 
Lactobacillales, from yogurts and starter cultures. Data obtained provide crucial information for further 
development of products and decision making. Third project related in deciphering the source of a non 
pathogenic, spoilage microorganism in one of the production plants. Microorganisms belonging to the 
same species have been isolated from different sources (row milk, additives, processing line, products) 
and molecular techniques applied (RAPD PCR) in order to associate the occurrence of the strains 
identified in final products with strains identified in one (or more) different sources. The project is 
ongoing with very promising results (data not shown).  
3.4. GMO Analyses 
One of the company commitments to the consumers is the use of non GMO foodstuff for milk 
producing animals and the non existence of GMO modified ingredients in its products. One of the 
parameters, for the compliance with its commitment, is the periodical conduction of controls by an 
accredited laboratory for the presence/ absence of GMO soya or maize in foodstuff and final products. 
MBL has a supportive role in the surveillance plan for GMO presence. Analyses were made with RT-
PCR techniques, for qualitative and quantitative identification of soya and GMO crops harboring NOS-
terminator and 35S promoter insertions. For the qualitative identification of maize GMO, PCR with 
genetic event specific primers was applied. MBL has the molecular tools, to identify the majority number 
of soya and maize modifications of crop varieties, approved for food use in Europe (Table 4) – [10]. 
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Table 4. GMO varieties harboring specific genetic events analyzed qualitatively by the MBL, number of analyses and results 
obtained. 
Crop/ Variety Event – Gene target Results - Testing period (3 
years- *:1 year) 
Results - 
Detection 
GMO Crop  35S-promoter, NOS
terminator
362 Negative 
Soya   Negative 
Roundup Ready cp4 epsps 362 Negative 
Maize    
Maximizer Bt176 cryIA 126 Negative 
Bt11/Bt10 cryIAb - pat 14* Negative 
Bt11 cryIAb - pat 14* Negative 
MON810 cryIAb 14* Negative 
Liberty Link pat 14* Negative 
Liberty Link T25 pat 14* Negative 
MON863 cry3ABb1 14* Negative 
NK603 cp4 epsps 14* Negative 
RR GA21 mEPSPS 14* Negative 
Herculex I pat- cry1F 14* Negative 
Herculex RW pat-cry34Ab1-cry35Ab1 14* Negative 
Corn hmgA Corn HMGa 14* Negative 
In a three year period, the MBL has analyzed 362 samples for presence/absence of crop and soya 
GMO modifications and last year, up to 126 different analyses have been conducted, for the detection of 
maize GMO events. All the results were negative for the presence of GMO material. These results are in 
accordance with results obtained from external laboratory tests (data not shown), indicating that foodstuff 
and company’s final products are “GMO free”. To enhance the creditability of results, MBL participates 
to FAPAS proficiency test scheme regarding GMO identification and quantification (GeMMA scheme) 
with successfully results (z score<1 in all analyses were performed). These analyses contribute and 
strengthen the surveillance plan, in a period of time when the presence and the use of genetic modified 
products, increase in a rapid way, all over the Europe, making the screening for GMO crops a very 
difficult task.  
MBL owned by DELTA FOODS S.A, plays a central role in the quality assurance scheme of the 
company. It provides scientific knowledge (results and advices), conducts experiments rapidly and 
accurately, covering all the actual needs of the company, in a variety of aspects analyzed above. 
4. Conclusions 
This study is unique as it describes examples of the implementation of DNA technology in a Greek 
dairy company. MBL has a multidisciplinary role, contributing to the construction of a more spherical 
quality assurance scheme for all the company’s plants.  
a. Routinely, microorganisms are identified using molecular techniques, with high speed and accuracy. 
That allowed the construction of a micro-bank, specific to the micro –environment of each facility. 
Knowledge of that kind, allows the company to take appropriate preventive measures and apply the 
necessary corrective actions, in order to assure high level of safety in the final products.  
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b. Molecular identification of arthropods, which to our knowledge, is unique application among Greek 
industries, provides accurate information for the construction of an insect-bank and optimization of 
IPM scheme for each plant.     
c. Participation in “in house” research projects, resulting to novel approaches and contributing to a 
higher level of scientific information, regarding microbiological aspects. 
d. GMO analyses, for all known soya and maize genetic events, resulting to a higher confidence level 
of GMO free policy, of the company. 
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